Introduction

35
The bark beetle-microbe community is a complex assemblage that has 36 fascinated ecologists and microbiologists for nearly a century. Indeed, bark beetles, 
54
While most bark beetle are phloeophagous, some are considered 55 mycophloeophagous -gaining nutriments from feeding on fungi as well as phloem (Popa 56 et al., 2012; Six, 2013) . Some of these nutritional symbioses are obligate where the 57 beetle gains nitrogen and others nutrients from the fungi (Ayres et al., 2000; Bleiker & 58 . Feeding on Ophiostamatales fungi increases beetles fitness throughout their 59 developmental stages by stimulating the growth of larvae as well as increasing the 60 fecundity, reproduction and survival rate of adults (Moore & Six, 2015) .
61
Yeasts, known to be prolific metabolizers, also have significant functional roles 62 in bark beetle ecology. Some beetle-associated yeasts use terpene defenses as carbon 63 sources (Davis, 2014) . Furthermore, yeasts isolated from several Dendroctonus species 64 produce a variety of volatile compounds acting as semiochemicals, which influence the 65 behavior of beetles as well as their predators (Davis, 2014) and modulate the growth of 66 filamentous fungi, including mutualists of the beetle, entomopathogens, and 67 opportunistic saprophytes (Hulcr & Dunn, 2011; Davis, 2014) . Moreover, it has been 68 suggested that yeasts provide nutritional supplements for the beetles; however, no direct
69
evidence has yet supported this hypothesis (Six, 2013 
155
was added to the supernatant, and DNA precipitation was performed overnight at 4°C.
156
Centrifugation at 20,800 x g at 4°C for 30 min was done the next morning; then 
Diversity analysis 212
Rarefaction curves were generated using the mothur software. Diversity analyzes these indicators across the developmental stages was generated using the "gplots" and
224
"RColorBrewer" packages.
225
The 
242
DNA extraction of the purified fungi was achieved using the same protocol as 243 described above. A PCR amplification was done with the universal primers ITS1 (5' TCC
244
GTA GGT GAA CCT GCG G 3') and ITS4 (5' TCC TCC GCT TAT TGA TAT GC 3') 245 (White et al., 1990 S1 ). This indicates that a larger number of sequences will be needed in future studies.
267
Additionally, no significant differences were observed in the diversity (Shannon index)
268
between the analysed samples (Table S1 ).
269
A principal component analysis (PCA) was generated to see the dispersion of the 270 samples along the axes of variation (Fig 1) . Together, the first two axes explained 52.8% 
313
to 14%) was identified in all samples belonging to the ectomycobiome.
314
Among the identified yeasts, Candida species such as C. arabinofermentans, C.
315
tenuis and Candida sp. were the most abundant, ranging from 5% to 30% of all OTUs.
316
These OTUs were closely related to the ecto-and endomycobiome of adults and larvae, 
333
Indicator OTUs were calculated to define fungal OTUs that were closely 334 associated with each developmental stage and microflora of D. simplex (Fig 3) . Indicator
335
OTUs associated with adult and larvae were all yeasts, whereas almost all OTUs 336 associated with the pupae were filamentous fungi, reflecting the taxonomic identification 337 (Fig 2) . Several indicator OTUs were shared between the adults and larvae 338 ectomycobiome, related to C. arabinofermentans and the genera Peterozyma and
339
Wickerhahomyces, with higher abundance in larvae samples. Only one OTU, belonging 340 to the Ogataea genus, was specific to the adult's ectomycobiome. These results
341
highlight, once again, the similarities between the ectomycobiome of adults and larvae.
342
In contrast, indicator OTUs were specific for each developmental stage in the case of the 
Discussion
373
The aim of this work was to characterize the mycobiome (filamentous fungi and 374 yeasts) associated with the different developmental stages of the eastern larch beetle.
375
Associations between several Dendroctonus species and their fungal partners have 
380
rRNA pyrosequencing. Our results showed that yeasts were mainly associated with the 381 adults and larvae, whereas filamentous fungi were prevalent in the pupal stage.
382
Great fungi diversity was identified for each developmental stage and microflora.
383
The fact that fungi are present throughout the ontogeny of the beetle suggests that they 
412
and filamentous fungi, carried by the adults could be inoculated into the galleries.
413
Accordingly, 10 species of yeasts identified in the ectomycobiome of adults and larvae
414
were also identified in the beetle's galleries, which represent 80% of galleries abundance.
415
Oppositely, only one species of filamentous fungi found in the ectomycobiome of the 416 adults was identified in the galleries. Yeasts are frequently isolated from adults and 417 larvae of bark beetles (Davis, 2014; Hofstetter et al., 2015) . Almost all the identified 418 yeasts in this study were also previously recovered from various beetles (Davis, 2014) .
419
The endomycobiome of the adults and larvae, even if they represent two distinct 420 populations as shown on the PCA, are also composed of a great majority of yeast OTUs.
421
Only a few filamentous fungi were found in these microenvironments. During the beetle 422 development, adults and larvae feed on bark as they construct their galleries (Langor & 
471
The mycobiomes associated with the surface and the interior of the pupae are 472 separated from the other developmental stages of the beetle, as shown on the PCA.
473
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